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CLAIMS 



What is claimed is: 



1 . A memory cell comprising: 

a firsKjine formed over a substrate, the first line being formed of a first conductive 
iterial; 



a layer of a second conductive material disposed over the first line, the second conductive 
material being different from the first conductive material; 

a layer of chalcogenide n^aterial disposed over the layer of the second conductive 
material; and 

a second line formed over the laver of chalcogenide material. 



2. The memory cell, as set forth in claim 1, wherein the first line is embedded in the 
substrate. 



3. The memory cell, as set forth in claim 1, wherein the first line is disposed in a 
window formed in a dielectric layer disposed over the substrate. 



23 



MICS:0061 
00-0535 



4. The memory cell, as set forth in claim 1, wherein the first conductive material 
comprises at least one of copper, nickel, and tungsten. 

The memory cell, as set forth in claim 1, wherein the layer of a second conductive 
material is deposited on the first line using an immersion plating technique. 



The memory cell, as set forth in claim 1, wherein the second conductive material 
comprises at least one of silver and gold. 



yff The memory cell, as set forth in claim 1, wherein the chalcogenide material 
comprises germanium selenide having ions of the second conductive material therein. 



^/j^^- A memory cell comprising: 



a first line disposed over a substrate, the first line being formed of a first metal; 

a layer of conductive material disposed over the first line, the layer of conductive material 
being formed of a second metal, the second metal being more noble than the first 
metal; 
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a layer of chalcogenide material disposed over the layer of conductive material; and 



a second line disposed over the layer of chalcogenide. 



2> A* The memory cell, as set forth in claim^ wherein the first line is embedded in the 



substrate. 



^ jd. The memory cell, as set forth in claim <gf wherein the first line is disposed in a 
window formed in a dielectric layer disposed over the substrate. 



The memory cell, as set forth in claim ^wherein the first metal comprises at least 
one of copper, nickel, and tungsten. 



" ' A 2. The memory cell, as set forth in claim B 9 wherein the layer of conductive material 
is deposited on the first line using an immersion plating technique. 



| ^ The memory cell, as set forth in claim^, wherein the second metal comprises at 

least one of silver and gold. 
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^ J4. The memory cell, as set forth in claim #f wherein the first metal comprises copper 



and wherein the second metal comprises silver. 



/ ^ >f5. The memory cell, as set forth in clainv8, wherein the chalcogenide material 
comprises germanium selenide having ions of the second metal therein. 





A memory cell comprising: 



a first line formed over a substrate, the first line comprising copper; 



a layer of silver disposed over the first line; 



a layer of chalcogenide material disposed over the layer of silver, the chalcogenide 
material having ions of silver therein; and 



a second line disposed over the layer of chalcogenide. 



17. The memory \cell, as set forth in claim 1, wherein the first line is embedded in the 

' si 



substrate. 
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18. The mbmory cell, as set forth in claim 1, wherein the first line is disposed in a 



I window formed in a dielectric layer disposed over the substrate. 



19. The memory cell, as set forth in claim 1, wherein the layer of silver is deposited 
on the first line using an immersion plating technique. 



20. The memory cell, as set forth in claim 1, wherein the chalcogenide material 
comprises germanium selenidei 



^2 1 . A memory cell cormmsing: 



a first layer of dielectric material disposed over a substrate, the first layer of dielectric 
material having a first window therein; 

a first line disposed in the first \^indow, the first line being formed of a first conductive 
material; 

a second layer of dielectric material disposed over the first layer of dielectric material and 
over the first line, the secona layer of dielectric material having a second window 
therein, the second window exposing at least a portion of the first line; 
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7 a layenof a second conductive material disposed in the second window over the first line, 
\ 
tjie second conductive material being different from the first conductive material; 



a layer of chalcogenide material disposed in the second window over the layer of the 
second conductive material; and 

a second line Yormed over the layer of chalcogenide material. 



The memory cell, as set forth in claim 21, wherein the first conductive material 
comprises at least one of copper, niclc&l, and tungsten. 



1° 

The memory cell, as set forth in claim 2^, wherein the layer of a second 
conductive material is deposited on the first line using an immersion plating technique. 



^I^IA. The memory cell, as set forth in claim JA, wherein the second conductive material 
comprises at least one of silver and gold. 



The memory cell, as set forth in claim/2l, wherein the chalcogenide material 
comprises germanium selenide having ions of the second conductive material therein. 
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l 56. A memory cell comprising: 

a firstMayer of dielectric material disposed over a substrate, the first layer of dielectric 
lWerial having a first window therein; 

a first line disposed in the first window, the first line being formed of a first conductive 
material; \ 

a second layer of dielefctric material disposed over the first layer of dielectric material and 
over the first lin el 

first layer of conductive material disposed over the second layer of dielectric material, the 
first layer of conductive material and the second layer of dielectric material 
having a second window therein, the second window exposing at least a portion of 
the first line; \ 

a layer of a second conductive material disposed in the second window over the first line, 
the second conductive material being different from the first conductive material; 

a layer of chalcogenide material disposed in the second window over the layer of the 
second conductive material; and \ 
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a second line formed over the layer of chalcogenide material and over the first layer of 



Conductive material. 



ypff The meiW cell, as set forth in claim 26, wherein the first conductive material 
comprises at least one of copper, nickel, and tungsten. 



X ^ 



^ The memory cell, as set forth in claim wherein the layer of a second 

conductive material is deposited on the first line using an immersion plating technique. 



^29. The memory cell, as set forth in claim wherein the second conductive material 
comprises at least one of silver and gold. 



/ k 2^. The memory cell, as set forth in claim 2^ wherein the chalcogenide material 
comprises germanium selenide having ions of the second conductive material therein. 
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3 1 \ A memory comprising : 

a memow array having a plurality of memory cells, each of the memory cells comprising: 

a firs\line formed over a substrate, the first line being formed of a first conductive 
laterial; 




a layer of a second conductive material disposed over the first line, the second 
conductive material being different from the first conductive material; 

a layer of chalcogeni^e disposed over the layer of the second conductive material; 
and 

a second line formed over the layer of chalcogenide. 



The memory cell, as set forth in claim Si , wherein the first line is embedded in 

the substrate. 



/Zp^jrf. The memory cell, as set forth m claim^31, wherein the first line is disposed in a 
window formed in a dielectric layer disposed over the substrate. 
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$4. The memory cell, as^et forth in claim 3 1 , wherein the first conductive material 
comprises at least one of copper, nickel, amHmigsten. 



^ The memory cell, as set forth in claim tf, wherein thi/layer of a second 

conductive material is deposited on the first line using an immersion plating technique. 



y 

/^ ^^6. The memory cell, as set forth in clair^^, wherein the second conductive material 
iff* comprises at least one of silver and gold. 



a: z 

m 



■SSI. 



1^) The memory cell, as senbrth in claim wherein the chalcogenide material 

comprises germanium selenide haWng ions of the second conductive material therein. 
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38. An electronic device comprising: 



a processor; 



a memory operatively coupled to the processor, the memory comprising a memory array 
having a plurality ormemory cells, each of the memory cells comprising: 
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a fir^t line formed over a substrate, the first line being formed of a first conductive 
material; 

a layer oAa second conductive material disposed over the first line, the second 
conductive material being different from the first conductive material; 

a layer of chalc^genide disposed over the layer of the second conductive material; 
and 

a second line formed over the layer of chalcogenide. 



^ The memory cell, as set forth in claim 38,/wherein the first line is embedded in 



the substrate 



> 



sxj& fl6. The memory cell, as set forth/in claim 38, wherein the first line is disposed in a 
window formed in a dielectric layer disposed over the substrate. 



41 . The memory cell, as set forth in claim 38, wherein the first conductive material 
comprises at least one of copper, nicket}sand tungsten. 
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42^ The memory cell, as set forth in claim >8, wherein the/layer of a second 



conductive material is deposited on the first line using an immerpton plating technique. 




-^T f>- The memory cell, as set forth in clain£#8, wherein the second conductive material 
comprises at least one of silver and gold. 



44. The memory cell, as s$c forth in claim 3^ wherein the chalcogenide material 



comprises germanium selenide hawng ions of the second conductive material therein. 



45. A method of fabricating a memory cell, the method comprising the acts of: 

(a) disposing a first line over a substrate, the first line being formed of a first metal; 

(b) plating the first line with a secjond metal; 

(c) disposing a layer of chalcogenide material over the second metal; 



(d) transferring ions of the seco id metal into the chalcogenide material; and 
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(e) disposing a second line over the layer of chalcogenide material, the second line 
being formed of a third metal. / 



46. The method, as set forth in claim 45, wherein act (a) comprises the act of: 



disposing at least one of copper, nickel, and tungsten over the substrate. 



47. The method, as set forth in claim 45, wherein act (b) comprises the act of: 



using immersion plating to plate the second metal onto the first line. 



48. The method, as set forth in claim 47, wherein the second metal comprises silver. 



r 

49. The method, as set forth in claim 45, wherein act (c) comprises the act of: 



disposing germanium selenide over the second metal 
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50. The method, as set forth in claim 45, wherein act (d) comprises the act of: 



heating the second metal and the chalcogenide material. 



5 1 . The method, as set forth in claim 45, wherein act (d) comprises the act of: 



irradiating the second metal and the chalcogenide material with ultraviolet radiation. 



52. The method, as set forth in claim 45, wherein acts (a) through (e) are performed in 
the order recited. / 



53. A method of fabricating a memory cell, the method comprising the acts of: 



(a) disposing a layer of dielectric material/over a substrate; 

A 

(b) forming a window in the layer of dielectric material; 



(c) disposing a first metal in the window: 



(d) plating the first metal with af second metal 
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(e) disposing a layer of chalcogenide material over the second metal; 



(f) transferring ions of the second metal into the chalcogen/de material; and 



(g) disposing a third metal over the layer of chalcogenide material 



54. The method, as set forth in claim 53, wherein actf (a) comprises the act of: 



disposing a layer of oxide over the substrate, 



55. The method, as set forth in claim 53, wherein act (c) comprises the act of: 



disposing at least one of copper, nickel, and tungsten in the window. 



56. The method, as set forth in claim 58, wherein act (d) comprises the act of: 

U 

using immersion plating to plate the second metal onto the first metal. 



57. The method, as set forth in claim 56, wherein the second metal comprises silver. 
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58. The method, as set forth in claim 53, wherein act (e) comprises the act of: 



disposing germanium selenide over the second meta 



59. The method, as set forth in claim 53, wherein act (f) comprises the act of: 



heating the second metal and the chalcogenide material. 



60. The method, as set forth in claim 53, /wherein act (f) comprises the act of: 



irradiating the second metal and the chalcogenide material with ultraviolet radiation. 



61. The method, as set forth in claim 53, wherein acts (a) through (g) are performed in 
the order recited. 



62. A method of fabricating a memory cell, the method comprising the acts of: 



(a) disposing a first layer ofiiielectric material on a substrate; 
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(b) forming a first window in the first layer of dielectric material; 

(c) disposing a first metal in the first window; 

(d) disposing a second layer of dielectric pnaterial over the first metal and the first 
layer of dielectric material; 



(e) forming a second window in the second layer of dielectric material to expose at 



least a portion of the first metal in 



(f) plating the first metal exposed by 



le first window; 



le second window with a second metal; 



(g) disposing a layer of chalcogenide material over the second metal; 



(h) transferring ions of the second metal into the chalcogenide material; and 



(i) disposing a third metal over the/layer of chalcogenide material. 



63. The method, as set forth in cjfaim 62, wherein act (a) comprises the act of: 



disposing a layer of oxide over the substrate. 
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64. The method, as set forth in claim 62, wherein act (c) comprises the act of: 



disposing at least one of copper, nickel, and tungsten in the/window. 



65. The method, as set forth in claim 62, wherein act (d) comprises the act of: 

disposing a layer of silicon nitride over the first metai^md the first layer of dielectric 
material. 



66. The method, as set forth in claim 62, wherein act (f) comprises the act of: 



using immersion plating to plate the second metal onto the first metal. 



67. The method, as set forth in claim 66, wherein the second metal comprises silver. 



68. The method, as set forth in claim 62, wherein act (g) comprises the act of: 



disposing germanium selenide over me second metal. 
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69. The method, as set forth in claim 62, wherein act (h) comprises the act of: 



heating the second metal and the chalcogenide material. 



70. The method, as set forth in claim 62, wherein act (jh) comprises the act of: 



irradiating the second metal and the chalcogenide material with ultraviolet radiation. 



71. The method, as set forth in claim 62, wherein pets (a) through (i) are performed in 
the order recited. 



\ 



72. A method of fabricating a memory cell, the method comprising the acts of: 

A 

(a) disposing a first layer of dielectric material on a substrate; 



(b) forming a first window in the first layer of dielectric material; 



(c) disposing a first metal in the first window; 
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(d) disposing a second layer of dielectric material over the /first metal and the first 
layer of dielectric material; / 



(e) disposing a layer of a second metal over the secondf layer of dielectric material 



(f) forming a second window in the second layer of dielectric material and in the 

layer of the second metal to expose at least a portion of the first metal in the first 
window; / 



(g) plating the first metal exposed by the second window with a third metal; 



(h) disposing a layer of chalcogenide material over the third metal; 



(i) transferring ions of the third metal into the chalcogenide material; and 



(j) disposing a fourth metal over the layer of chalcogenide material. 

u 

73. The method, as set forth in claim 72, wherein act (a) comprises the act of: 



disposing a layer of oxide over the substrate, 
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74. The method, as set forth in claim 72, wherein act (c) comprises the act of: 



disposing at least one of copper, nickel, and tungsten in me window. 



75. The method, as set forth in claim 72, wherein/act (d) comprises the act of: 

disposing a layer of silicon nitride over the first mqtal and the first layer of dielectric 
material. 



76. The method, as set forth in claim 72, wherein act (g) comprises the act of: 



using immersion plating to plate the third metal onto the first metal. 



77. The method, as set forth in claim T6 9 wherein the third metal comprises silver. 



78. The method, as set forth in claim 72, wherein act (h) comprises the act of: 



disposing germanium selenide over the third metal. 
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79. The method, as set forth in claim 72, wherein act (i) comprises the act of: 



heating the third metal and the chalcogenide material. 



80. The method, as set forth in claim 72,/wherein act (i) comprises the act of: 




irradiating the third metal and the chalcogenide material with ultraviolet radiation 



81 . The method, as set forth in chpm 72, wherein acts (a) through (j) are performed in 
the order recited. 
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